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Abstract
Purpose—Prime Time, a youth development intervention, aims to reduce pregnancy risk among
adolescent girls seeking clinic services who are at high risk for pregnancy. This paper examines
sexual risk behaviors and hypothesized psychosocial mediators after 12 months of the Prime Time
intervention.
Methods—Randomized controlled trial with 253 girls ages 13-17 years meeting specified risk
criteria. Intervention participants were involved in Prime Time programming plus usual clinic
services for 18 months, control participants received usual clinic services. The intervention
employed a combination of case management and peer leadership programs. Participants in this
interim outcomes study completed self-report surveys at baseline and 12 months following
enrollment. Surveys assessed sexual risk behaviors and psychosocial factors targeted for change
by Prime Time.
Results—At the 12-month interim, the intervention group reported more consistent use of
condoms, hormonal contraception and dual contraceptive methods with their most recent partner
than did the control group. The intervention group also reported greater stress management skills
with trends towards higher levels of pro-social connectedness at school and with family. No
between-group differences were noted in psychosocial measures specific to sex and contraceptive
use.
Conclusions—Preventing early pregnancy among high-risk adolescents requires multifaceted,
sustained approaches. An important research focus involves testing youth development
interventions offered through clinic settings, where access to high-risk adolescents is plentiful and
few efforts have emphasized a dual approach of building protective factors while addressing risk.
Findings suggest that youth development interventions through clinic settings hold promise in
reducing pregnancy risk among high-risk youth.
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Adolescent pregnancy and childbearing continue to be major social and public health issues
in the U.S. Teen pregnancy and birth rates declined dramatically between 1991 and 2005 –
each by about one-third [1,2]. Following this decline, the teen birth rate increased 5%
between 2005 and 2007 [3]. Despite overall declines since the early 1990's, nearly one-third
of young women become pregnant at least once by age 20. The U.S. continues to have the
highest rates of teen pregnancy and birth among industrialized nations [4], with rates being
disproportionately high among young women of color [1-3].
Adolescent childbearing has adverse outcomes for teen mothers, their children, and society.
When adolescents give birth, their future prospects decline. They become less likely to
finish high school and attend college and more likely to be single parents and have large
families [5]. Being the child of an adolescent parent carries adverse social and health risks
including delays in cognitive development, behavior problems, school failure, and increased
likelihood of adolescent childbearing [5]. In 2004, teen childbearing cost U.S. taxpayers at
least $9.1 billion in lost tax revenues, public assistance, health care, child welfare and
criminal justice systems [5].
Among adolescents at high risk for pregnancy, research suggests that preventive
interventions must be multifaceted, intensive and sustained to have substantive effects on
pregnancy risk behaviors [4,6]. Indeed, intensive and sustained programs that explicitly
address reproductive health and foster positive youth development have reduced pregnancy
risk among vulnerable youth [4,6]. Such programs address a broad array of sexual (e.g.,
effective contraceptive use skills) and non-sexual determinants (e.g., pro-social attachments
to family and school) of pregnancy risk behaviors.
Youth development programs tap into the power of protective factors -- within adolescents
and their environments -- to counteract risk [7]. Effective youth development programs with
vulnerable populations have included case management and peer leadership components
[8,9]. One-on-one case management assures adequate attention to the diverse psychosocial
issues confronting high-risk youth. Because peer influence is a central theme of adolescence,
structuring pro-social peer influence may be critical to the success of prevention efforts,
particularly when young people themselves take on leadership roles [10].
A 2009 report of the National Research Council and the Institute of Medicine noted that the
health needs of contemporary adolescents increasingly involve problems resulting from risk
behaviors [11]. This report concluded that to improve adolescent health services, priority
must be given to integrating prevention and youth development strategies, particularly for
groups most vulnerable to negative health outcomes. A major research challenge posed by
the NRC/IOM report was the need for rigorous evaluation of health services utilizing a
youth development framework. A critical intervention question that remains largely untested
is whether adolescent health services grounded in a youth development frame can reduce
risk behaviors linked to teen pregnancy.
Prime Time is a multi-component youth development intervention for adolescent girls at
high risk for pregnancy. Designed for use by clinics, this intervention aims to reduce
precursors of teen pregnancy including sexual risk behaviors, violence involvement and
school disconnection. The intervention, involving one-on-one case management and peer
leadership programming over an 18-month period, targets specific environmental, personal
and behavioral mediators of pregnancy risk [12]. A Prime Time intervention trial is ongoing
in school and community-based clinics in Minneapolis and Saint Paul, Minnesota. This
paper examines sexual risk behaviors and hypothesized environmental, personal and
behavioral mediators of these behaviors after 12 months of the Prime Time intervention.
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The sample consisted of sexually active 13-17 year old girls meeting ≥1 of the following
risk criteria: clinic visits involving negative pregnancy test [13] or treatment for sexually
transmitted infection [14]; young age [4]; high-risk sexual and contraceptive behaviors [4];
aggressive and violent behaviors [15,4]; behaviors indicating school disconnection [4].
Behavioral risk criteria were assessed through a self-report screening tool, 20 items
previously linked with sexual risk behaviors in clinic samples or identified by content
experts as valid indicators of risk [16,12]. Girls who could not understand consent materials,
were married, pregnant or had given birth were excluded from the study. University and
participating clinics' IRBs approved all study protocols.
From April 2007 through October 2008, trained study staff screened 1434 girls at four
school and community clinics (Figure 1). Of these, 571 sexually active girls who met ≥1
study risk criteria were invited to participate. Enrollment involved two clinic visits, a
strategy to minimize attrition [17] that can be particularly problematic in high-risk, mobile
youth populations [18]. At Visit#1, staff identified study-eligible girls and invited them to
return for a second visit within two weeks. At Visit#2, girls signed an informed consent
statement, provided baseline survey data and were randomized into study conditions. A total
of 253 adolescents agreed to study participation, completed baseline data collection and
randomization.
Demographics and risk behavior items on the screening tool (completed at Visit#1) were
used to compare participants (n=253) to eligible girls who did not enroll (n=318).
Participants were similar to eligible non-participants on a number of indicators including
age, race/ethnicity, public assistance, school enrollment, school mobility, skipping school,
violence involvement, number of sex partners and contraceptive use in the past 6 months.
Participants were more likely than eligible non-participants to be living with one parent
(64% vs. 52%; [χ2(2, N=545)=19.09, p=0.015]).
The sample's baseline demographic characteristics and sexual risk indicators are
summarized in Table 1. Intervention and control groups were equivalent on these
descriptors.
Intervention Components
Social cognitive theory [19], the resilience paradigm [7], and findings from the Prime Time
pilot study [20] guided the Prime Time intervention. Intervention strategies sought change in
specific environmental, personal and behavioral attributes associated with pregnancy risk
[4,7,12].
Case managers experienced working with urban teens from diverse cultural backgrounds led
all intervention programming. Details regarding case managers' backgrounds, training and
supervision are found elsewhere [21]. Each intervention component is summarized below.
Case Management—The overall goal of Prime Time case management was to establish a
trusting, consistent relationship in which an adolescent and case manager could work
together to address environmental, personal and behavioral attributes targeted by this
intervention. Case managers attempted monthly visits with each intervention participant
over the 18-month intervention period. Participants received $10 for each monthly visit.
One-on-one visits focused on core topics of emotional skills, healthy relationships,
responsible sexual behaviors, and positive family, school and community involvement. As a
client-centered approach, the capacities, interests, and needs of individual participants
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determined topics and strategies employed during any particular case management visit.
With each participant actively involved in case management, all core topics were addressed
over each 6-month interval.
Peer Leadership Components—Designed to complement one-on-one case
management, youth leadership groups provided hands-on skill-building experiences. The
sequence of peer educator training followed by service learning programming was designed
to foster development of pro-social interaction skills and supportive peer relationships
among a vulnerable group of teens, many of whom had experienced disruptions in the
development of supportive peer relationships [22]. Peer educator training activities
addressed basic skills to function constructively in a group. Service learning group activities
expanded on skills for group involvement
Peer Educator Training and Employment: Just in Time: The purpose of Just In Time
was to provide opportunities for positive peer, school and community involvement by
engaging participants as peer health educators. Just In Time peer educator training used a
standardized 15-session curriculum addressing communication skills, stress management
skills, conflict resolution skills, expectations and skills for healthy relationships,
understanding social influences on sexual behaviors, sexual decision-making and
contraceptive use skills. Through weekly homework activities, participants explored Just In
Time topics with an adult family member. Beginning with their first training session, girls
were instructed to reach and teach others in their lives. A peer educator contact was defined
as at least a 15-minute conversation on a topic covered in training. Girls received $5 for each
documented contact, for up to 50 contacts during the training.
After completing the Just In Time training curriculum, girls engaged in a group teaching
practicum with an existing group of students. During this 7-session practicum, groups chose
a topic from the Just In Time curriculum to teach, developed a lesson plan, practiced their
teaching skills, taught a group session, reflected and adjusted their lesson plan, and taught a
second group session.
Service Learning: It's Our Time: The purpose of It's Our Time was to expand participants'
social-emotional skills and their real-world experience in civic engagement and leadership.
It's Our Time groups followed a standardized curriculum that included core elements of
service learning: preparation, action, reflection and celebration [23]. An initial It's Our Time
unit focused on building group cohesion and identifying participants' leadership skills.
During a second unit, participants explored community needs, assets, and potential service
projects. Groups implemented their service projects during the third unit. Each
implementation session included a group reflection activity highlighting the impact of
service on recipients and relating service experiences to girls' leadership skills and civic
engagement. In a final session, groups celebrated their It's Our Time accomplishments.
It's Our Time sessions included homework assignments such as journaling about service
experiences. Girls were given small rewards ($2-3 value) for completing assignments.
Evaluation
All study participants completed an A-CASI survey at baseline and 12 months following
enrollment. Trained research staff conducted evaluation visits, orienting teens to the A-CASI
survey with non-sensitive practice items. Participants were paid $25 for completing each
survey.
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Participants—Of 253 participants at baseline, 94.5% (n=239) completed a 12-month
follow-up survey. Fourteen were lost to follow-up at the 12 months, 10 of whom were in the
intervention condition. There were no significant differences in baseline indicators (age,
ethnicity, public assistance, contraceptive use, number of sex partners) between intervention
and control groups completing the 12-month survey. An attrition analysis identified very
few significant differences in baseline characteristics between those lost to follow-up and
those completing the 12-month assessment. Compared to the 12-month sample, girls lost to
follow-up were less likely to be enrolled in school at baseline (86% vs. 95%; p<0.01) and
less likely to have used emergency contraception with their most recent sex partner (no use
vs. mean use=0.23 times; p<0.01).
Measures—The participant survey assessed sexual risk behaviors and psychosocial factors
targeted for change by Prime Time.
Two primary outcome measures were the focus of this analysis: contraceptive use
consistency with a participant's most recent sex partner, and number of sex partners in the
past six months. Previous research has established the reliability of these measures among
sexually active adolescent girls [24].
Contraceptive use consistency, most recent partner: Participants identified which of the
past six months they had sex and in which of these months they used a hormonal method
(birth control pills, injection, patch, ring), dual methods (hormonal method plus condoms) or
condoms every/most times they had sex with their most recent male partner. For measures of
condom, hormonal and dual method use consistency, we tallied the number of months a
participant reported using condoms every/most times they had sex, a hormonal method, or
dual methods, respectively (range: 0-7 months, including current month).
Number of male sex partners: Participants indicated the number of males with whom they
had vaginal sex in the past six months.
Psychosocial outcomes, environmental, personal and behavioral attributes repeatedly
associated with adolescent sexual and contraceptive behaviors [4] and thus targeted for
change by the intervention, were also examined. These variables and their measurement
properties are presented in Table 2.
Statistical Analyses
Analyses utilized an intent-to-treat design in which participants were analyzed in their
original assigned study condition. To summarize major characteristics of the sample,
baseline descriptive statistics are presented by study condition. Differences between
intervention and control groups were assessed using t-tests for continuous variables and chi-
square analyses for categorical variables. Bivariate analyses were conducted in STATA
Version 9.2 using “svy” commands to adjust for clustering of participants within clinics.
Interim effectiveness of the intervention was evaluated from baseline to 12 months using
generalized estimating equation (GEE) regression models in SAS Version 9.2. GEE models
allow for flexibility in modeling variables that are non-normally distributed (i.e., using
logistic, Poisson and negative binomial regression), adjusting standard errors for
intercorrelations between participants from the same clinic [25,26,27]. Intracluster
coefficients for outcome variables ranged from 0.00-0.05.
Each 12-month outcome variable was regressed upon study condition (intervention vs.
control) and the corresponding baseline measure of that outcome (with the exception of
perceived partner desire to use contraception). Models of partner-specific outcomes
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controlled for a dichotomous indicator of whether or not the most recent sex partner at 12
months was the same male as reported at baseline. Log-linear count models of consistent
condom, hormone, and dual method use included an “offset” variable to adjust for the
varying lengths of exposure to pregnancy risk, in this case, number of months of being
sexually active with one's most recent partner [28]. Results of the GEE models are presented
including valid sample sizes for each model, adjusted odds ratios for dichotomous and count
outcomes, adjusted mean differences for outcomes treated as normally distributed,
corresponding p-values, and 95% confidence intervals around the adjusted estimates. It is
important to note that GEE models are “marginal” or “population averaged models” [26].
Thus, model estimates should be interpreted as odds or means applicable to an “average”
participant in this population of high-risk adolescent girls.
Results
Intervention Engagement
Twelve months into the intervention, participation in case management was high, with
84.9% of girls in the intervention condition participating in ≥3 case management visits
during their first year. The median number of case management visits was 9. Twelve months
after study enrollment, 60.3% of participants had completed ≥3 peer educator training
sessions, while 25.4% had gone on to complete ≥3 service learning sessions. Of girls
actively involved in case management (i.e., ≥3 visits), 71% had completed ≥3 peer educator
training sessions. Among girls involved in peer educator training, the median number of
training sessions attended by 12 months was 16.5 and the median number of peer educator
contacts made was 47.5. Among girls involved with service learning groups, the median
number of sessions attended was 9.
Twelve Month Interim Outcomes
Table 3 presents interim findings from intent-to-treat analyses. Examining sexual behaviors,
intervention participants were more likely to report consistent condom use with their most
recent partner than were control participants (adjusted means, intervention, 0.96 of 7 months
vs. control, 0.66 of 7 months; adjusted OR:1.45; 95% CI:1.26-1.67; p=.00). Intervention
participants also reported more consistent hormonal use (adjusted means, intervention, 4.27
of 7 months vs. control, 2.91 of 7 months; adjusted OR:1.46; 95% CI:1.13-1.89; p=.00) and
more consistent dual method use (adjusted means, intervention, 0.83 of 7 months vs. control,
0.53 of 7 months; adjusted OR:1.58; 95% CI:1.03-2.43; p=.04). No between-group
differences were observed in number of sex partners in the past six months.
Also in Table 3 are interim intervention effects on psychosocial mediators. Intervention
participants reported significantly greater stress management skills than did control
participants (p=.00). Intervention participants reported trends towards higher levels of
family connectedness (p=.08) and school connectedness (p=.06). No between-group
differences were found in measures of perceived norms, attitudes and beliefs, partner
communication skills and self-efficacy specific to sex and contraceptive use.
Discussion
Interim outcomes after 12 months of Prime Time provide evidence supporting clinics' use of
multi-component, youth development interventions to reduce sexual risk behaviors among
adolescent girls at high risk for early pregnancy. Findings demonstrate that a large
proportion of a vulnerable group of adolescent girls seeking clinic services will engage in
youth development programming, with more than four in five intervention participants
(84.5%) actively involved in case management and approximately two-thirds (60.3%)
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involved in peer educator training by the 12-month interim point. This level of intervention
involvement appears to have yielded desired changes in sexual risk behaviors. After 12
months, the intervention group reported more consistent use of condoms, hormonal and dual
contraceptive methods with their most recent partner than did the control group. The
intervention group also reported greater stress management skills with trends towards higher
levels of positive connectedness at school and with family. Sexuality-specific psychosocial
outcomes, including perceived partner norms regarding contraception, sexual attitudes and
beliefs, sexual communication skills and self-efficacy, were less likely to be affected at this
interim point.
Early results suggest that Prime Time is more effective in promoting consistent
contraceptive use than in reducing girls' number of sex partners over a six month interval. At
enrollment, inconsistent use of condoms and other effective contraceptive methods was
commonplace among study participants. Having multiple sex partners was less normative,
with 66% of participants reporting one sex partner and 20% reporting two sex partners in the
six months preceding enrollment. Thus in this sample, there was more room for sexual risk
reduction through improving contraceptive consistency than through reducing the number of
sex partners. Other sexual health interventions have evaluated changes in casual and main
partners. Among adolescent girls in a brief office intervention, Shrier and colleagues
reported significant reductions in causal partners but not in main partners [29]. Future
analysis of data from this study will examine intervention effects in relation to partner types
(e.g., main, casual).
Of the psychosocial outcomes examined at this 12-month interim, the intervention appears
to have impacted general social-emotional skills and pro-social connectedness. At 12
months, teens in the intervention group reported significant improvements in stress
management skills with trends towards improvements in family and school connectedness.
Given that substantial numbers of our participants are from disadvantaged social contexts
(e.g., low-income, violent neighborhoods), they may lack social and institutional supports
available to adolescents from more advantaged contexts. Provision of these supports through
case management and peer leadership opportunities appeared to result in the uptake of pro-
social skills and beliefs. Especially for adolescents from disadvantaged contexts, building
pro-social skills, opportunities and supports may be critical to supporting health-promoting
behaviors such as contraceptive use [6,30]. Previous research has demonstrated links
between adolescents' stress management skills and condom use [31,32]. Other studies link
high levels of family and school connectedness with condom and contraceptive use [33,34].
At this 12-month interim, the intervention appears to have had minimal systematic effects on
cognitions and skills specific to sex and contraceptive use. Intervention effects on these
psychosocial outcomes will be re-assessed at 18-months, when the majority of the
intervention group has completed our peer educator training component which emphasizes
attitudes, beliefs and skills specific to sexual behaviors and contraceptive use.
Several methodological limitations should be noted. First, data were collected using self-
report surveys that are subject to response bias. Using self-report instruments is standard
practice for intervention trials addressing sexual risk behaviors; prior research supports the
reliability and validity of adolescents' reports of sexual and contraceptive behaviors [35]
specifically among sexually active females [24] and particularly with the use of A-CASI
methods [36]. Second, our findings may not be generalizable to adolescent girls at high risk
for pregnancy who do not utilize clinic services.
This study also has several methodologic strengths. First, the finding that participants and
eligible non-participants were similar on a range of indicators suggests that findings may be
generalizable to a population of adolescent girls seeking clinic services who are at high risk
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for pregnancy. Second, minimal loss to follow-up at the 12-month interim along with only
isolated differences between girls in the 12-month sample and those lost to follow-up
increases our confidence in the validity of findings [37]. Third, use of partner-specific
contraceptive measures is a recommended strategy for maximizing participants' recall [38],
especially with methods such as condom use that depend on a male partner [24]. Finally,
considering the intervention's impact on theoretically important psychosocial mediators of
sexual behaviors is an important step in identifying how the intervention functions.
Among adolescents at high risk for pregnancy, research indicates that multifaceted,
sustained youth development interventions can have substantive effects on pregnancy risk
[4,6]. The National Research Council and the Institute of Medicine concluded that
incorporating youth development strategies is fundamental to improving health services,
especially for adolescents most vulnerable to poor health outcomes such as early pregnancy
[11]. Greater emphasis on youth development strategies will require substantial
modifications to traditional models of adolescent health service staffing, delivery and
payment [11]. In this era of health care reform, evidence about the efficacy of preventive
services grounded in a youth development frame is critical to guiding these changes in
health services organization. The current study is one of the first randomized trials of a
youth development intervention designed specifically for adolescents seeking clinic
services, with most programming occurring outside of clinics' physical space. Long-term
outcomes associated with Prime Time involvement are to be determined, future dose-
response analysis will examine the contributions of each intervention component to changes
in outcome behaviors, and formal mediation analysis [39] will provide further insight into
whether social-emotional skills and social connectedness served as important mediators of
sexual risk behaviors. However, these interim findings suggest that a theoretically-driven
intervention that addresses diverse psychosocial issues confronting high-risk youth while
providing skills, opportunities, and supports for youth leadership can promote safer sexual
behaviors. As such, these findings indicate the potential fruitfulness of adolescent health
services grounded in a youth development framework.
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Figure 1. Flow of Prime Time Study Participants
Lost participants were those who were unable to be contacted. No-show participants were
contacted and scheduled for a follow-up survey but did not complete the survey.
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Table 1




(n = 127) p-value
Demographics
Age, mean (se) 15.7 (0.07) 15.49 (0.21) 0.334
 13 1% 2%
 14 14% 22%
 15 29% 24%
 16 27% 28%
 17 29% 24%
Race/Ethnicitya 0.118
 American Indian/Native American 3% 2%
 Asian/Asian American/Pacific Islander 10% 13%
 Black/African/African American 45% 38%
 Hispanic /Latina 17% 8%
 White/European American 6% 16%
 Mixed/Multiple 19% 23%
# Adults/guardians in homeb 0.152
 No adult guardian 4% 2%
 1 adult guardian 46% 44%
 2 adult guardians 38% 46%
 Other arrangements 12% 8%
# Places lived, past 6 months 0.811
 1 place 58% 61%
 2 places 25% 23%
 3 or more places 17% 16%
Receipt of public assistance, past yearc 0.343
 No 43% 51%
 Yes 33% 32%
 Unsure 24% 17%
Currently enrolled in school (% yes) 94% 96% 0.096
Ever suspended from school (% yes) 65% 75% 0.138
Sexual behaviors
# Male sex partners, past 6 months, mean (se) 1.54 (0.21) 1.76 (0.07) 0.289
 1 65% 57%
 2 26% 24%
 3 2% 9%
 4 5% 5%
 5 or more 2% 5%
Condom use, past 6 months (n=251) 0.427

















(n = 127) p-value
 Never 14% 9%
 ≤ ½ time 32% 33%
 > ½ time 23% 26%
 Every time 31% 32%
Hormonal contraceptive use, past 6 months
 No use 36% 45% 0.185
 1 month 21% 7%
 2 months 12% 14%
 3 Months 5% 8%
 4 Months 9% 3%
 5 Months 1% 6%
 6 Months 6% 9%
 7 Months 10% 8%
*
Data are expressed as % of participants unless otherwise noted
a
Mutually exclusive race categories; participants were allowed to select more than one category
b
Adults/guardian may include biological or adoptive parent, step-parent, foster parent, grandparent, other guardian
c
Public assistance includes welfare payments, M-FIP, public assistance, or food stamps
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